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LIFT ASSEMBLY 

The present invention relates to a lift assembly and more particularly to a 
modified method of control of the lift. 

The preferred use of the present invention is as a stair lift, usually for 
persons but the lift assembly is of general use. Consequently, although the 
following description will refer to the assembly when used as a stair lift, it will be 
appreciated that this is one example of many uses to which the lift assembly can 
be put. 

Stair lifts, for transporting people wfio have difficulty negotiating staircases 
from one floor to another, have been used for several years in buildings where 
such people reside. These stair lifts generally comprise a rail arrangement which 
runs along a staircase in a similar maimer to a banister. They further comprise a 
chassis which runs along the rails which in turn supports a load bearing means 
generally comprising a seat. When the stair lift is in operation and the chassis and 
seat arrangement are running along the rails, it is very important that the seat 
arrangement moves as smoothly as possible, and that it is kept in a horizontal 
orientation. This ensures that the person being transported, who will frequency be 
frail and sensitive to sudden movements, is not injured. 

In many residential buildings, the stair lift will travel along a substantially 
straight inclined rail, or a curved rail of fixed gradient from one level to another. 
No seat orientation mechanism will hence be necessary as the chassis and seat can 
be fixed together in a predetermined orientation having regard to the gradient. 
However, it is also common for staircases to comprise two or more flights, often 
of different gradients and frequently with horizontal rail sections, as corners- are 
turned and level floor sections are negotiated. When stair lifts are required to have 
rails with sections which vary in gradient, it is customary to have some mechanism ■ 




so that the seat always remains horizontal when the rail gradient varies. 
Previously, there have been a number of proposals for utilising purely mechanical 
levelling of the seat. One such arrangement utilised a pair of rails which are fixed 
in position but whose vertical separation changed depending on the gradient. The 
5 seat is attached to the rails by means of bogies running on the rails and the 
arrangement is such that as the seat assembly is driven along the rails, the change 
in rail separation causes the seat to remain horizontal. 

It is an object of the present invention to provide a stair lift in which the 
seat is fixed with respect to the chassis but the chassis itself is arranged to change 
10 its orientation with respect to the rail in order to maintain the seat horizontal. 

In order that the present invention be more readily understood, an 
embodiment thereof will now be described by way of example with reference to 
the accompanying drawings in which:- 

Fig 1 shows diagrammatically the general layout of a stair lift according to 
15 the present invention; 

Fig 2 shows a side view of the chassis in a first orientation with respect to a 
rail; and 

Fig 3 shows a side view of the chassis in a further orientation. 
In general, a stair lift comprises a rail provided with a rack along which a 
20 powered chassis is arranged to move. A seat is attached to the chassis. The rail 
can take any one of a number of forms but at present we prefer to utilise a rail 

havmg^-rektive^ 

which are generally normal to an upright section and one of which forms the 
running surface for the chassis. The rail has a constant cross-section throughout 
25 its length so that load bearing surfaces of the rail remain parallel. 

For all but the simplest straight lifts, it is necessary to ensure that the seat 
remains horizontal throughout its travel and this is particularly true when the 




gradient of the rail changes which can for example occur when the lift crosses a 
landing or half landing. Until now, it has been assumed that the chassis should 
remain in a fixed orientation with respect to the rail at all times and this in the past 
has meant that it is necessary to pivotally mount the seat on the chassis and then 
5 control the orientation of the seat with respect to the chassis as it travels along the 
length of the rail. 

The present invention proposes to maintain the seat level in a radically 
different fashion to that which has previously been the norm. In the present 
embodiment, the seat is fixed to a chassis member which is attached to the rail in 
10 such a manner that the orientation of the chassis member can be altered with 
respect to the rail in order to maintain any desired orientation with respect to the 
horizontal. 

Turning now to the drawings, Fig 1 shows a general layout diagram of a 
chassis but without the normal rail and other parts being present in the diagram. 

15 This is done for clarity reasons. The chassis comprises a main member 10 which 
in this embodiment is a simple upright plate. A seat (not shown) is arranged to be 
fixedly attached to the main member 10 at a suitable location so that a foot rest 
attached to the seat will be located on one side of the member 10. On the other 
side of the member 10 are mounted two assemblies 1 1 and 12 which are arranged 

20 to be in engagement with the rail. It is usually preferred that the assemblies 11. 
and 12 are on one side of the rail with the foot rest on the other side as this helps to 
balance the moving seat assembly. The assembly 1 1 comprises a drive assembly 
which includes a pinion 15 for engagement with the normal rack 39 (Fig 2) on the 
stair lift rail, and a drive motor 14, in this case an electric motor, for the pinion. 

25 Lateral guides 20 in the form of a pair of rollers 17 (see Fig 2) only one of which 
is shown, are provided to ensure that the assembly 11, and the chassis connected 




thereto, remain upright. One roller of the pair is disposed on a respective side of 
Hie rail. 

The other assembly 12 is a levelling assembly and comprises an elongated 
slideway 13 provided with a slidable member 18 having a roller 18a for 
5 engagement with a running surface 40 (Fig 2) of the rail. The assembly 11 is 
moved towards and away from the rail in a vertical direction by means of a drive 
mechanism 16 connected to the slidable member 14, Lateral guiding means 21 are 
also provided in order to maintain the member 10 upright and these will be 
explained in more detail later. 
10 The chassis is provided with a sensor 19 for sensing the inclination of the 

main member 10 with respect to the vertical and the sensor 19 is arranged to send 
an error signal to a control system (not shown) which in turn controls operation of 
the drive means 16 which causes the slide member 18 to move in the slideway 
with respect to the assembly housing 12 and which in turn causes the chassis main 
1 5 member 1 0 to change its orientation with respect to the rail. 

It should be noted that the assemblies 1 1 and 12 are mounted to the chassis 
main member 10 so that they are each pivotal about their own respective vertical 
axes A and B. Otherwise, the assemblies are fixed to the chassis main member. 
The pivoting of the assemblies is a desirable feature but it may be possible to 
20 dispense with one or both of the pivots in certain constructions. 

Turning now to Fig 2, this shows, to an enlarged scale, a side view of the 

two-^ssembhes-ii- aiid 1 2 whe n t he y are m - pos ilronH3ire^ oftfte~ 

rail. The same reference numerals are utilised for the same parts as in Fig 1 and 
consequently a detailed description of Fig 2 will not be given. However, it should 
25 be noted that when the rail is horizontal, the slide member 18 which carries the 
roller 18a is located close to the top of the slideway 13 which forms part of 
assembly 12. It should also be noted that the lateral guiding means 21 includes 



lateral guide rollers 23 and 24 for the assembly 12 and are linked to the slide 14 so 
that the angle of their axes of rotation can be altered. Because the rollers 23 and 
24 are disposed at different heights, it is necessary to alter the angle of their 
respective axes of rotation by different amounts. This is achieved by means of 
two linkages 25 and 26 respectively, which are preferably interlinked. 

The operation of the linkages 25 and 26 and also the orientation of the 
lateral rollers 23 and 24 will be seen more clearly by comparing Figs 2 and 3. Fig 
3 shows the position of the slide way when on a steeply inclined rail section 
where the slide, member 18 is at or near the bottom of the slideway 13. 

Roller 23 is located on one side of the rail and is mounted for rotation about 
axis 23a. As the slide moves along the slideway 13, it is necessary to change the 
orientation of the axis 30a in order to reduce frictional effects and this is achieved 
by means of the simple linked arms 25a and 25b. On the other hand, roller 24 is 
located on the other side of the rail from the roller 23 and is mounted for rotation 
about an axis 24a. In order to modify the orientation of the axis of rotation 24a, 
the linkage is formed by a bell crank lever pivoted at the end 26a to the slide 
member 18 and where free end 26b is pivoted with a cam member for engagement 
with a cam surface 32 fixed to the slideway 13. The bearings for the roller 24 are 
connected to the lever at point 26e. 

Various modifications can be made to the above embodiment. For 
example, the drive arrangement for the slide member 18 is preferred to be a worm 
drive but could equally be a ball screw arrangement. It is also possible to utilise 
piston and cylinder devices. Also, additional or alternative guide roller 
arrangements can be utilised in order to laterally stabilise the chassis. 

It is to be particularly noted that the drive assembly does not have a roller 
corresponding to the main roller of the assembly 12, in other words there is no 
roller on the drive arrangement 11 which rides on the same surface as does the 
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main roller of the assembly 12. This means that the chassis is arranged to be 
mounted for movement on the pinion 15 and the main roller. The pinion 15 then 
has a load bearing as well as driving function. 

It is possible for the drive assembly 11 to be fitted with a separate load 
5 supporting roller but if this is the case then we prefer to have a roller mounted on 
the same centre as the drive pinion as this avoids potential problems due to 
jamming as the angle between the assembly 12 and the rail alters. It is also 
desirable to provide a further lateral stabilising roller on the other side of the rail 
from the drive pinion to ensure that the drive pinion does not disengage from the 
10 rack. 

Further, the drive assembly 11 is seen as being disposed on the "uphill" 
side of the chassis member but this need not be the case. However, rather than the 
levelling assembly 12 extending in order to keep the chassis level, it would have to 
contract or else be fitted below the running surface of the rail. 
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